Glioblastoma multiforme (GBM) is the most aggressive and common kind of primary brain tumor in adults, and is thought to be driven by a subpopulation of glioma stem cells (GSCs). GSCs reside in a specialized hypoxic niche, which can regulate the tumorigenic capacity of GSCs primarily through the hypoxia-inducible factors (HIFs), HIF1a and HIF2a. ZNF217 is an oncogene frequently amplified in many kinds of tumors. It is associated with aggressive tumor behavior and poor clinical prognosis, but its role in gliomas is poorly known. Gene expression and copy number analysis from TCGA data reveal that ZNF217 is amplified in 32% and overexpressed in 71.2% of GBMs. Quantitative RT-PCR and western blotting of a cohort of glioma samples showed that ZNF217 was highly expressed in gliomas and increased with tumor grade. Analysis of a molecular database demonstrated that ZNF217 expression correlated with poor survival of glioma patients. Investigation of ZNF217 expression in GSCs, non-GSCs and normal neural stem cells (NSCs) indicated that ZNF217 was more highly expressed in GSCs than in non-GSCs and NSCs. Knockdown of ZNF217 in GSCs by smallinterfering RNA (siRNA) inhibited their growth and promoted their differentiation. Interestingly, ZNF217 was upregulated in GSCs and the GBM cell line U87 when exposed to the hypoxic environment of 1% oxygen. Knockdown of either HIF1a or HIF2a, which has a central role in the hypoxia-induced responses of these cells, inhibited ZNF217 expression. In addition, ZNF217 upregulation was compromised under hypoxia in U87 and GSCs when either HIF1a or HIF2a was targeted by siRNA. HIF2a knockdown inhibited ZNF217 expression more efficiently in both normoxia and hypoxia than HIF1a knockdown. Therefore, ZNF217 is overexpressed in GBMs and contributes to the maintenance of GSCs, which is regulated by HIFs released by the hypoxic environment of the tumor.
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Currently, the mechanisms underlying GBM tumorigenesis are not fully known. The cancer stem cell (CSC) hypothesis suggests that GBM is driven by a subpopulation of glioma stem cells (GSCs), which also contribute to their resistance to therapy. [3] [4] [5] [6] [7] Therefore, it is important for both cancer research and clinical practice to further explore the intrinsic molecular basis behind the tumorigenicity of GSCs. Great efforts have been made to understand the mechanisms underlying the stem cell properties and tumorigenicity of GSCs. It has been well established that GSCs are enriched in vascular and perinecrotic/hypoxic niches, where hypoxia is a critical component of the microenvironment. [8] [9] [10] [11] It has been reported that hypoxia promotes reprogramming of many cell types to a more primitive state, including neural stem cells (NSCs) 12 and, more importantly, CSCs. 13, 14 In addition, hypoxia also contributes to the aggressiveness and resistance of cancers to therapy. 15, 16 Hypoxia affects many key processes of cells through the coordinated regulation of a large number of genes. Hypoxia-inducible factors (HIFs), including HIF1a and HIF2a, are transcription factors regulated by oxygen levels that have a central role in the hypoxia-induced responses of cells. [17] [18] [19] ZNF217, a candidate oncogene found on chromosome 20q13.2, is frequently amplified in many tumors, such as breast and ovarian cancers. [20] [21] [22] [23] [24] [25] In addition, ZNF217 is associated with aggressive tumor behavior and poor clinical prognosis; however, its role in gliomas is poorly understood. Genome-wide chromatin immunoprecipitation (ChIP) and transcript profiling elucidated that ZNF217 can regulate a large number of genes, while acting as a transcription factor, together with other co-factors, 26, 27 indicating that it may have a wide range of biological functions in tumor cells. One potential function of ZNF217 is that it may repress differentiation and contribute to the maintenance of CSCs. 26 Herein, we show that ZNF217 is highly expressed in GBMs and its elevated expression is associated with poor prognosis. In addition, it also contributes to the maintenance of GSCs by inhibiting their differentiation. Interestingly, ZNF217 is upregulated under hypoxia and may be a downstream target of HIFs, implying that it is involved in the hypoxia-induced maintenance of GSCs.
MATERIALS AND METHODS Glioma Samples
The following brain tumor samples used for quantitative real-time PCR (qPCR) and western blotting were provided by the Department of Neurosurgery, Xijing Hospital, the Fourth Military Medical University: 31 GBMs (M/F ratio: 19/12; median age: 54.0 (24-68)), 26 grade II gliomas (14 astrocytoma and 12 oligodendroglioma; M/F ratio: 12/14; median age: 46.6 (27-64)) and 27 grade III gliomas (15 anaplastic astrocytoma and 11 anaplastic oligodendroglioma, M/F ratio: 15/12; median age: 48.1 ). Tumors were histopathologically classified according to the WHO classification. Informed consent was obtained from each patient, and experiments were approved by the local ethics committee.
Culture of Primary GSCs and NSCs
GSCs were cultured as described previously. 28 The study protocol was approved by Institutional Review Committee (IRB) of Xijing Hospital of the Fourth Military Medical University and written informed consent was obtained from patients. Briefly, samples were dissociated to a single cell suspension using a fire-polished Pasteur pipette and cultured in serum-free medium (SFM) consisting of DMEM-F12 medium, EGF (20 ng/ml; Invitrogen, Carlsbad, CA, USA), bFGF (20 ng/ml; Invitrogen) and B27 (1:50; Invitrogen), or in 10% serum-containing medium. Two human fetal cortical NSC cell lines were isolated from spontaneous aborted fetuses (8-12 weeks), which were dissociated into single cells as described above and then cultured in SFM.
For the differentiation assay of GSCs and NSCs, neural spheres were subjected to forced differentiation in 10% serum-containing medium without growth factors for 14 days.
In order to induce hypoxia, cells were cultured in a sealed Modular Incubator Chamber (Billups-Rothenberg, Del Mar, CA, USA) flushed with 1% O 2 , 5% CO 2 and 94% N 2 and incubated at 37 1C for 24 h.
Immunofluorescence
Immunofluorescence was performed on GSCs as described previously. 28 Briefly, tumor spheres were dissociated into single cells and plated onto poly-L-lysine-coated glass coverslips in SFM for 4 h, fixed with 4% paraformaldehyde and incubated with the following primary antibodies overnight at 4 1C: Nestin (1:100, 10C2, mouse monoclonal; Abcam, Cambridge, MA, USA), Tuj1 (1:500, mouse monoclonal IgG1; Abcam), GFAP (1:5000, rabbit polyclonal; Abcam) and Ki67 (1:100, rabbit monoclonal; Abcam). Appropriate secondary antibodies (Texas Red goat anti-rabbit, and Alexa 488 goat anti-mouse, Molecular Probes, Invitrogen) were used. Counterstaining with Hoeschst 33342 (Sigma, St Louis, MO, USA) was additionally performed to permit counting of cell nuclei.
Quantitative Real-Time PCR RNA was extracted from cultured cells and brain tumor tissues using Trizol Reagent (Invitrogen). The extracted RNA was then reverse transcribed into cDNA and qPCR analysis was performed on an ABI7700 using SYBR Green PCR Core Reagents in 20 ml volume (Applied Biosystems, Warrington, UK). The following primers were used for qPCR analysis: 0 . qPCR using water instead of template was used as negative controls. All samples were assayed in triplicate and the relative amount of target transcripts normalized to the number of human b-actin transcripts found in the same sample. Specificity was verified by melting curve analysis and agarose gel electrophoresis. Relative fold changes were calculated using the DDC t method by using the threshold cycle values of each sample.
Western Blotting
Cultured cells were lysed in SDS sample buffer, and 30 mg proteins were run on 6% SDS-PAGE gel and transferred to a nitrocellulose membrane. Blots were blocked in PBS containing 5% non-fat dry milk powder and incubated overnight at 4 1C with primary antibody of CD133 (1:500; Abcam), HIF1a (1:1000; BD Biosciences, San Jose, CA, USA), HIF2a (1:500; Novus Biologicals, Littleton, CO, USA), ZNF217 (1:500; Abcam) or GAPDH (1:500,000; Abcam). Blots were then washed with PBS containing 0.1% Tween 20 (PBST) and incubated in secondary antibodies coupled to peroxidase. After washing in PBST, blots were developed with chemiluminescence according to the manufacturer's instructions (enhanced chemiluminescence, Amersham Biosciences, GE Healthcare, France). All western blot analyses were done in duplicate.
Small-Interfering RNA Transfection
The tumor spheres were dissociated into single cells and plated on poly-L-ornithine (50 mg/ml, P3655, Sigma Chemical)-coated wells (50 000 cells per 24-well platewell) to attach for 24 h. Then the cells were transfected by Stealth small-interfering RNAs (siRNA) targeting ZNF217, HIF1a, HIF2a or non-targeting RNA sequence (Invitrogen Lifetechnologies, USA) with Oligofectaminet RNAiMAX reagent according to the manufacturers' protocol (Invitrogen Lifetechnologies). After 24 h of incubation, the cells were washed and detached from the ornithine-coated wells and placed back to SFM medium. The efficiency of siRNA interference was evaluated by qPCR after 72 h of transfection.
To evaluate the proliferation potential of cells after RNA interference, cells were plated on poly-L-ornithine coverslips, transfected with siRNA and stained for Ki67. For growth kinetics, cells were transfected with siRNA, collected and then used to perform growth curve analysis up to 6 days after transfection. Briefly, the collected cells were plated in 96-well plates in 0.2 ml volumes of SFM medium, at a density of 2000 cells/well. Tumor spheres were collected from six wells every 2 days after plating and dissociated to get single cells as described above to assess the total number of cells. All results are averages of at least three parallel siRNA-transfected cell pools.
Statistical Analysis
Statistical analyses were performed using Student's t-tests and one-way analysis of variance with least squared difference post hoc tests, as appropriate. All P-values are two tailed. A value of Po0.05 was considered statistically significant. Statistical analyses were done using SPSS v.13.0.0 (SPSS, Chicago, IL, USA).
RESULTS

ZNF217 Is Overexpressed and Frequently Amplified in GBMs
First, we used the TCGA data set 29 to investigate the expression and copy number of ZNF217 in GBMs. In total, ZNF217 is overexpressed in 71.2% of the GBMs (more than twofold increase). Strikingly, 57.2% of the GBM samples showed a fourfold increase of ZNF217 expression compared with normal brain tissues, while none of the samples showed a significantly decreased expression (Figure 1a and b) . Copy number analysis demonstrated that 32.0% of the GBMs exhibited gene amplification, while only one sample exhibited decreased copy number of ZNF217 (Figure 1a and b). ZNF217 amplification is more frequently found in the samples where it is overexpressed (46.6% in ZNF217-overexpressed GBMs vs 17.0% in non-overexpressed GBMs; Po0.001, w 2 analysis; Figure 1c) , suggesting that the overexpression is primarily due to gene amplification. Nonetheless, 53.4% of the GBM samples with ZNF217 overexpression did not show gene amplification, indicating that other unknown mechanisms also contribute to its increased expression.
ZNF217 Is Highly Expressed in Gliomas and Specifically Activated in GBMs
To further characterize the expression of ZNF217 in gliomas, we performed qPCR on a cohort of normal and glioma samples, including 5 normal brain samples, 14 astrocytomas (A, grade II), 12 oligodendrogliomas (O, grade II), 15 anaplastic astrocytomas (AA, grade III), 11 anaplastic oligodendrogliomas (AO, grade III) and 31 GBMs. In total, all grades of gliomas, including GBMs, grades II and III astrocytomas and oligodendrogliomas, showed higher levels of ZNF217 compared with normal tissues (Figure 2a and b) , with mRNA levels increasing with tumor grade (Po0.001). Compared with normal tissues, the expression of ZNF217 was increased by 2.07±0.89-, 2.42±0.90-and 3.53±1.90-fold in grades II and III astrocytomas and GBMs, respectively, and increased by 1.58±0.60-and 1.99±0.70-fold in grades II and III oligodendrogliomas, respectively. Interestingly, although not statistically significant, astrocytomas expressed higher levels of ZNF217 than oligodendrogliomas (Figure 2a and b). Noticeably, ZNF217 was more significantly overexpressed in GBMs than in normal and low-grade gliomas (Po0.05) except for anaplastic astrocytomas (P ¼ 0.082). To further confirm the increased expression of ZNF217 in gliomas, proteins were extracted from two normal brain samples, five grade II astrocytomas, five grade III astrocytomas and five GBM samples. Western blotting analysis demonstrated that the ZNF217 protein was detected in normal and glioma tissues and was more highly expressed in gliomas (Figure 2c ).
Elevated ZNF217 Expression Is Associated with Poor
Survival of Glioma Patients ZNF217 expression and gene copy number analysis demonstrate that ZNF217 is overexpressed in gliomas, especially in GBMs, implying its expression may be associated with clinical outcomes of glioma patients. To investigate whether targeting ZNF217 might have a therapeutic benefit for the glioma patients, we utilized the REMBRANDT (Repository of Molecular Brain Neoplasia Data) database of the National Cancer Institute (http://caintegrator-info.nci.nih.gov/rembrant). The data were analyzed to determine the survival of 343 glioma patients with intermediate, low or high expression of ZNF217. There were 214 patients with more than twofold ZNF217 upregulation and only 4 patients with greater than twofold ZNF217 downregulation. Importantly, we found a significant decrease in the probability of survival with elevated ZNF217 (Po0.001, Figure 3) . Therefore, these data suggest that ZNF217 expression affects patient outcome and supports a specific and important role for ZNF217 in gliomas.
GSCs Are Enriched in ZNF217
It has been suggested that gliomas are driven by a subpopulation of GSCs. GSCs share similar properties to normal NSCs, and cause xenografts more closely resembling primary gliomas than serum-cultured non-CSCs when injected into brains of immunocompromised mice. 30 Our results demonstrate that elevated ZNF217 expression in gliomas is associated with poor prognosis. We further investigated if ZNF217 would be preferentially expressed in GSCs and contribute to the tumorigenicity of gliomas fueled by GSCs. We compared the expressions of ZNF217 in GSCs and nonGSCs. Seven glioma-derived neurosphere cell lines cultured in SFM, which are enriched for stem-like cells, 28, 30, 31 were used as GSCs. In addition, 10% serum-cultured primary glioma cells and the GBM cell lines U87, U251 and A172 were used as non-GSCs 30 and two normal NSC cell lines from human fetal brains cultured in SFM were used as normal controls. Immunofluorescence and western blotting demonstrated that the GSC markers Nestin, CD15, CD133 and OLIG2 were expressed in GSCs, but non-expressed or lowly expressed in serum-cultured GBM cell lines and primary non-GSCs. This indicates that SFM-cultured glioma spheres were enriched in GSCs, while serum-cultured primary glioma cells and GBM cell lines contained less or no GSCs (Figure 4a and b) . qPCR showed that ZNF217 was expressed in both GSCs and normal NSCs, but at higher levels of expression in GSCs (Figure 4c and d) . Importantly, both GSCs and NSCs expressed higher levels of ZNF217 than non-GSCs (Figure 4c  and d) . These results indicate that stem cells, especially GSCs, are enriched in ZNF217. In support of this hypothesis, GSCs were subjected to forced differentiation in 10% serum medium without growth factors for 2 weeks. Western blotting showed that the stem cell marker CD133 was downregulated and glial marker GFAP was upregulated in differentiated GSCs (Figure 4e) . Furthermore, qPCR demonstrated that ZNF217 was downregulated in six of the seven GSC cell lines by 36-74% (55±16%) after differentiation (Figure 4f ), 
ZNF217 Promotes Proliferation of GSCs and Contributes to Their Maintenance
To investigate the potential role of ZNF217 in GSCs, we used siRNA knockdown of ZNF217 in GSC11 and GSC5. qPCR revealed that ZNF217 was downregulated by 63 and 72% in GSC11 and GSC5, respectively, compared with non-targeting controls (Figure 5a ). The proliferation of GSC11 and GSC5 was significantly decreased after ZNF217 knockdown compared with non-targeting controls, as estimated by Ki67 staining and growth curve analysis (Figure 5b-d) . 
ZNF217 Is Upregulated in GSCs and GBM Cell Lines in Hypoxic Conditions
In recent years, it has been established that hypoxia is an important factor for the GSC niche and can promote their tumorigenic capacity and clonogenicity. 8, 9, 32 As we have already shown that ZNF217 is important for the maintenance of GSCs, we then decided to determine whether it is involved in the hypoxia-regulated maintenance of GSCs. Therefore, we investigated whether ZNF217 would be regulated by hypoxia.
U87 and the seven GSC cell lines were cultured under hypoxic (1% O 2 ) or normal (20% O 2 ) conditions for 24 h. Western blotting showed that HIF1a and HIF2a and the stem cell marker CD133 were increased in U87 and GSC cell lines (Figure 6a ) under hypoxia. ZNF217 mRNA showed a 2.3-fold increase in U87 and 1.2-8.7-fold (3.4±2.5) increase in the GSC cell lines under hypoxia (Figure 6b ). Western blotting further demonstrated that ZNF217 protein was upregulated under hypoxia in U87 and GSCs (Figure 6a ). These results suggested that ZNF217 was increased under hypoxia in both serum-cultured non-GSCs and SFM-cultured GSCs, which may contribute to the increase of stem-like cells in hypoxic conditions.
ZNF217 Is Regulated by HIF1a and HIF2a
As HIF1a and HIF2a have a central role in hypoxia-induced responses of GSCs, 9, 19, 32, 33 we explored whether increased ZNF217 levels under hypoxic conditions are regulated by HIFs. First, to find potential associations between HIFs and ZNF217, we used qPCR to detect HIF1a and HIF2a in the cohort of GBM samples. Correlation analysis revealed that ZNF217 was significantly correlated with both HIF1a (R 2 ¼ 0.32, Po0.001) and HIF2a (R 2 ¼ 0.23, Po0.01; Figure  6c and d), implying potential interactions between ZNF217 and HIFs. To examine whether HIF1a and HIF2a would regulate ZNF217 expression, we performed siRNA knockdown of HIF1a and HIF2a in U87 and two GSC cell lines. The efficiencies of HIF1a and HIF2a knockdown, as determined by qPCR, were shown in Figure 6e and f. qPCR analysis revealed that knockdown of either HIF1a or HIF2a significantly repressed ZNF217 expression. Notably, knockdown of HIF2a repressed ZNF217 expression more efficiently than HIF1a, indicating that HIF2a may regulate ZNF217 more efficiently than HIF1a (Figure 6g ). To further confirm the regulation of ZNF217 by HIFs, U87 and GSC cells transfected with HIF1a, HIF2a or non-targeting control siRNA were cultured under 20 or 1% oxygen conditions for 24 h, and their effects on ZNF217 expression were determined by qPCR. Compared with non-targeting controls, HIF1a and HIF2a knockdowns showed compromised increases of ZNF217 under hypoxia, with HIF2a knockdown more effectively repressing ZNF217 upregulation (Figure 6h ). These data indicate that the increase of ZNF217 under hypoxia was regulated, at least partially, by HIF1a and, more efficiently, by HIF2a. Together with the fact that ZNF217 contributes to the maintenance of GSCs, these data suggest that ZNF217 may contribute to increased stem cell properties of GSCs induced by hypoxia through HIF-regulated pathways.
DISCUSSION
GSCs were suggested to be the driving force of glioma progression and potential therapeutic targets. 3, 5, 6 Unfortunately, there is a lack of specific and effective treatment targeting GSCs primarily because of an incomplete understanding of their biological features. 34 For example, studies have suggested that CD133 is a marker of GSCs, while other recent studies have also suggested the existence of CD133-negative GSCs. 35, 36 Similarly, another stem cell marker CD15/SSEA-1 does not enrich for a population of GSCs in every tumor. 28, 37 Recently, it has been elucidated that GBM can be classified into several groups according to their gene profiles, which have quite different biological features and therapeutic responses. The existence of different GBM types explains partially why no universal and specific markers for all GSCs have been identified to date. 38, 39 Recent reports elucidated that GSCs were heterogeneous populations and CD133-positive GSCs only represent a portion of GSCs. 40 Therefore, it would be important to further elucidate the characteristics of GSCs and clarify mechanisms underlining their tumorigenicity.
Great efforts have been made to elucidate the mechanisms controlling GSC maintenance and proliferation. Many genes and pathways were reported to promote the proliferation and inhibit the differentiation of GSCs, such as Wnt, Notch, SHH and BMI1. 6, [41] [42] [43] [44] [45] These pathways are also involved in the proliferation of normal NSCs, but aberrantly regulated in GSCs resulting in their uncontrolled proliferation and resistance to differentiation. 6, 46 Therefore, the promotion of GSC differentiation has been suggested as a potential strategy to eliminate GSCs and ultimately inhibit glioma growth.
ZNF217 is an oncogene amplified and overexpressed in many tumors, such as ovarian, breast, pancreas and colon cancers. 20, [22] [23] [24] It has been suggested that ZNF217 may repress differentiation by acting as a transcriptional repressor and cooperating with other transcription factors to influence a large number of downstream genes. 26 This suggests that ZNF217 may have a role in maintaining stem cells and inhibiting differentiation. Therefore, we investigated if ZNF217 would have a role in the maintenance of GSCs and tumorigenicity of gliomas. We first show that ZNF217 is amplified in 32.0% and overexpressed in 71.2% of GBMs. Importantly, ZNF217 levels are increased with tumor grade and ZNF217 is specifically activated in GBMs. In addition, elevated ZNF217 is associated with poor outcomes of glioma patients. These results imply that ZNF217 may serve as an oncogene to promote the tumorigenicity of gliomas. Analysis of ZNF217 expression in GSCs, NSCs and non-GSCs demonstrates that ZNF217 is several-fold more highly expressed in GSCs than in serum-cultured cells that are further along the differentiation pathway. Consistently, forced differentiation of GSCs in serum-containing medium downregulated ZNF217, suggesting that GSCs are enriched in ZNF217. To directly examine if ZNF217 would affect the stem cell properties and proliferative potentials of GSCs, we investigated the effects of ZNF217 knockdown in GSCs. The results showed that knockdown of ZNF217 inhibited the proliferation of GSCs and reduced Nestin-positive stem-like cell populations, implying that ZNF217 has a role in the maintenance of stem cells and inhibition of their differentiation. Interestingly, ZNF217 is regulated by hypoxia, a critical factor for the GSC niche. 9, 11 Hypoxia is a well-recognized tumor microenvironmental factor that is linked to poor patient outcome and resistance to therapies. 13, 15, 16 Therefore, it seems hypoxia has a fundamental role in the pluripotency and tumorigenicity of tumor stem cells; however, the mechanisms underlying its role in these two functions is not completely clear. HIFs have a central role in hypoxia-induced responses, as they can regulate many downstream target genes that promote stemness and tumorigenicity of tumor cells, such as VEGF, Notch, OCT4, hTERT and c-myc. Our results suggest that ZNF217 is regulated by HIFs, which is supported by the following evidence: (1) ZNF217 is positively correlated with HIF1a and HIF2a in GBM samples by qPCR; (2) knockdown of either HIF1a or HIF2a downregulates ZNF217 expression in GSCs and GBM cell lines; (3) ZNF217 is increased under hypoxia, and this hypoxia-induced increase is compromised when GSCs are treated with siRNA targeting HIF1a or HIF2a. Together with our results showing that ZNF217 contributes to the maintenance of GSCs and inhibits their differentiation, these results suggest that ZNF217 may be a downstream target of HIFs that promotes the hypoxia-induced stemness of GSCs. Further exploring how HIFs regulate ZNF217 would provide more insight into the mechanisms of hypoxia-induced responses of GSCs. Genome-wide analysis of HIFs-binding site indicated that both HIF1a and HIF2a could bind to the promoter region of ZNF217, implying potential associations between HIFs and ZNF217. 47 However, the binding regions of the HIFs do not contain the core hypoxia response element motif RCGTG, suggesting that HIFs may bind the ZNF217 promoter indirectly or to other regions which are not detected by ChIP analysis. 47 It has been reported that HIF2a and multiple HIF-regulated genes are preferentially expressed in GSCs in comparison with non-GSCs. 9, 11 In tumor specimens, HIF2a colocalizes with GSC markers and correlates with poor glioma patient survival. Notably, HIF2a rather than HIF1a is expressed over a wide range of oxygen levels and can provide GSCs a growth advantage by activating downstream targets even without hypoxia. 9 Therefore, it seems that HIF2a specifically induces its effects on GSCs, and would be a promising target for anti-glioblastoma therapies. Intriguingly, our results indicated that HIF2a regulates ZNF217 more efficiently than HIF1a does. In addition, ZNF217 is more highly expressed in GSCs than in normal NSCs and non-GSCs (Figure 4a and b) , similar to the expression profile of HIF2a. 9 These data indicate that HIF2a may activate ZNF217 in GSCs to maintain the population even in the absence of hypoxia.
The mechanisms underlying ZNF217-induced maintenance of GSCs need to be further investigated, which would provide more insights into the intrinsic molecular basis controlling the biological features of GSCs. ZNF217 is believed to be a DNA-binding protein, which can function in gene expression by physically interacting with corepressor 
